A 3-month-old Holstein heifer with a history of chronic respiratory disease was donated to the teaching hospital at the Atlantic Veterinary College. The calf weighed 98 kg and was in poor body condition. The heifer was in severe respiratory distress, and clinical findings were consistent with pneumonia. A grade II-IV/VI holosystolic heart murmur, with point of maximal intensity on the right heart base, was also detected. Because the calf failed to show any clinical improvement following treatment with antibiotics, corticosteroids, and bronchodilators, it was euthanized with intravenous pentobarbital and submitted for necropsy examination.
Necropsy findings included a severe chronic suppurative bronchopneumonia with bronchiectasis. This pneumonic process obliterated 60% of the right lung and 10% of the left lung. The caudodorsal right lung field was rubbery, with mild interlobular emphysema. The heart was of normal shape but appeared slightly enlarged. The total heart weight was calculated to be 0.76% of body weight (normal range, 0.30-0.66%). 9 A tortuous, thin-walled left circumflex coronary artery was noted on the epicardium of the heart base. This vessel extended posteriorly to the interventricular septum, maintaining an internal diameter of 9 mm. The dilated vessel then descended 4 cm along the epicardial surface of the septum before abruptly entering the myocardium (Fig. 1 ). The artery then traversed a sinuous path through the interventricular septum, eventually communicating with a multilocular cavitation in the right ventricular aspect of the septum (Fig. 2) . Marked dilation of the left main coronary artery and 1 of the proximal branches of the left anterior descending coronary artery was also identified. This latter branch extended into the interventricular septum, communicating with the cavitation noted previously. This cavitation was 4 x 3 x 2 cm and partially occupied the septal papillary muscle of the tricuspid valve. Several slit-like ostia between the trabeculae carnae permitted passage of blood between the ventral aspect of the cavitation and the lumen of the right ventricle. The largest of these openings was 1 cm in length. No gross abnormalities were noted in the right coronary artery or in the coronary veins and sinus. Samples of heart and lung were fixed in 10% neutral-buffered formalin, embedded in paraffin wax, cut into 6-µm-thick sections, and stained with hematoxylin and eosin and with Verhoff Van Geison's elastin stain.
Microscopic examination of the heart revealed generalized myocardial cell hypertrophy. The intraseptal cavity was lined by endothelium. A few intraluminal projections of myxoid stroma covered by endothelium were suggestive of poorly formed venous valves. In other areas of this aneurysm, the wall was thickened by prominent elastic fibers, although a distinct internal elastic lamina could not be discerned. With the exception of the ventrally located ostia, the aneurysm was separated from the right venticular lumen by the-endocardium and a layer of myocardium 2-10 cells thick.
The dilated coronary arteries retained an internal elastic lamina and an elastin-rich tunica media and tunica adventitia. Coronary arterioles in the heart apex and in the free right ventricular wall were unremarkable. Numerous sarcocysts were observed throughout the myocardium. Microscopic examination of the caudodorsal lung tissue revealed moderate thickening of alveolar septa by macrophages and foci of type II pneumocyte hyperplasia. The tunica media of pulmonary arterioles were also mildly thickened.
Actinomyces pyogenes was cultured from the purulent pulmonary exudate. Samples of the caudodorsal lung were examined via fluorescent antibody techniques for infectious bovine rhinotracheitis virus, parainfluenza-3 virus, bovine respiratory syncytial virus, and bovine viral diarrhea virus (BVDV). A positive result was obtained only for BVDV, and a noncytopathogenic strain of BVDV was subsequently isolated from lung, thymus, and intestine. A fecal flotation test revealed a heavy infection with Eimeria spp. and fewer Strongyloides.
Necropsy findings of chronic suppurative bronchopneumonia, BVDV infection, and parasitic infections provided an adequate explanation for the respiratory disease and poor growth observed clinically. The anomalous cardiac vasculature was an incidental finding, but such defects are rare in domestic animals.
Atrial and ventricular septal defects and transpositions of the main vessels are the most commonly recognized cardiac anomalies in cattle. 9 Abnormalities of the bovine coronary vasculature have also been described. 4,10,12 Most of these cases were characterized by an anomalous origin to 1 or both of the coronary arteries, but uncomplicated cases of coronary arterioventricular fistulas with aneurysmal dilatation have also been reported. 12 The embryogenesis of the cardiac vascular system involves the development of both intertrabecular and coronary vascular spaces. 2 The network of intertrabecular channels communicates with the heart chambers but becomes less prominent as the heart matures. 2 The fully developed cardiac vascular system is extremely complex, with abundant anastomoses between different vascular components and a large capacity for collateral circulation. 1, 2, 5 Thebesian vessels are believed to be remnants of the intertrabecular channels. 2 These vessels provide direct connections between the coronary vasculature and the heart chambers, bypassing the coronary sinus. Such connections can be classified into 3 categories: arterioluminal channels, venoluminal channels, and arteriosinusoidal connections. 2,3,13 Some authors have suggested that many arterioluminal connections should be classified as coronary artery fistulas because inappropriate blood flow through these channels can cause myocardial ischemia via a myocardial steal phenomenon. 7, 11 Such fistulas are the most common hemodynamically significant coronary artery anomaly in humans. 1 Venoluminal vessels, also known as Thebesian veins, are most common in the right ventricle, where they provide the majority of postcapillary venous drainage. 2,5 Studies of the dynamics of retrograde cardioplegia in explanted human hearts suggest that blood backup within the coronary sinus venous system is largely shunted to the ventricular chambers via Thebesian veins. Based on the detection of a high density of atrial natriuretic peptide binding sites in the vessel walls, some authors have speculated that Thebesian veins may even be capable of local regulation of blood flow. 5 Arteriovenous interconnections in the heart allow blood flow between coronary arteries and Thebesian veins, as appeared to be the case in this calf. Coronary artery fistulas connecting with a subendocardial vascular plexus have been reported in humans. 6, 8 ument, central nervous system, and commonly the eye. Additionally, in many cases examined immunohistochemically, tumor cells have been negative for factor VIII-related antigen and positive for immunoglobulin and other lymphoid cell markers. Ultrastructural features of endothelial cells, such as Weibel-Palade bodies, junctional complexes, pinocytotic vesicles, or basement membrane elaboration, have been shown by electron microscopy in many of these same cases to be absent in the luminal tumor cells. 1, 2, 4, 5, 8, 9 This disease is extremely rare in animals. It has only been reported in dogs and has a propensity to most severely involve the brain and 1ungs. 3,6,7,10 Of the 8 cases reported in the dog, ultrastructural evaluation in 2 3,10 and immunohistochemical evaluation in 3 3,6,10 have confirmed the lymphoid nature of this entity in dogs.
